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(54) RADIO COMMUNICATION SYSTEM 
(57)Abstract 

PROBLEM TO BE SOLVED: To provide a short-distance radio data 
communication from a central control point (interrogator) to many 
inexpensive end points (tag). 

SOLUTION- A tag 105 uses a modulation back-scatter method tor a 
communication from the tag 105 to an interrogator 103. A new down-link 
protocol is used for data transmission from the interrogator 103 to the tag 
105 and a new up-link protocol is used for data transmission from the tag 
105 to the interrogator 103. Either protocol resends messages which are 
neither confirmed nor answered at random by using back-off/retry 
algorithm. The transmission capacity from the tag 105 to the interrogator 
103 is improved more by using up-link subcarrier frequency-division 
multiplexing. In concrete, the tag 105 includes a sensor for temperature, 
smoke, or living body information and sends its output to the interrogator 
1 03 with an up-link information signal. 
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C hZ The radio communications system characterized by providing the following. A means to transmit a down 
tok Modulation radio signal. At least one in terrorism GETA which has a means to receive an up link radio signal. A 
mean^ torecdve the aforementioned down link modulation radio signal. The random transmitting means which repeats 
3 ss on of the modulation radio signal of at least one tag which has a means to restore to the aforementioned 
SrrcLration radio signal, andto recover a down link information signal and a hnk 
radio signal using modulation back KYATTA, and the type which is chosen from the group which contains the 
aforemSd down link modulation radio signal and the aforementioned up link radio signal at least according to 
nredetermined conditions, and which is different from each other at random time. 

raS^aSSSSDed random transmitting means - the above - the radio communications system according 
to ctam characterized by being arranged at one in terrorism GETA even if few, and repeating transmission of the 
Ifor r^onSd^nk modulation fadio signal at random time according to the predetermined conditions in this in 

raami 8 SlSforementioned random transmitting means - the above - the radio communications system according 
to cTm 1 characterized by being arranged at one tag even if few, and repeating transmission of the aforementioned up 
link radio signal at random time according to the predetermined conditions in this tag 

rcUrim 4] The aforementioned predetermined conditions are a radio communications system according to claim 2 
chSterized by being that there is no up link radio signal which answers the aforementioned down link modulation 

fetataJfr^^ predetermined conditions are a radio communications system acco ^ng /o ^m 2 

characterized by being that the up link radio signal which answers the aforementioned down link modulation radio 
sienal and is received is not received correctly. m ^ M „ a 

STme above - the radio communications system according to claim 2 characterized by having further a means 
to aTwer the up link radio signal which one in terrorism GETA received even if few, and to transmit a down link 
Acknowledgement signal . ,. . • 0 

rciaim 71 The aforementioned up link radio signal is a radio communications system according to claim 2 
char^erizS b> Eg chosen from the group of the signal containing an up link Acknowledgement signal and an up 

lefam? Wo^^^L^ g means - die above - the radio communications system according 
to claim 2 characterized by being arranged also at one tag even if few, and repeating transmission of the 
aforementioned up link radio signal at random time according to the predetermined conditions m this tag 
rciaim 91 The aforementioned predetermined conditions are a radio communications system according to claim 3 
Serized by being that there is no down link modulation radio signal which answers the aforementioned up link 

rctdm lOV The aforementoned predetermined conditions are a radio communications system according to claim 3 
^Zl^cdby\ Q in g that the down link modulation radio signal which answers the aforementioned up link radio 

X H]SS££ -SSSZZSl. system according to claim 3 characterized by having further a means 
to answer the down link modulation radio signal which received one tag even if few, and to transmit an up link 
Acknowledgement signal . ,. , > • -> 

rciaim 1 21 The aforementioned up link radio signal is a radio communications system according to claim 3 

b£g chosen from the group of the signal containing an up link Acknowledgement signal and an up 
link information modulation radio signal. 
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[Claim 13] the aforementioned random transmitting means -- the above -- the radio communications system according 
to claim 3 characterized by being arranged also at one in terrorism GETA even if few, and repeating transmission of 
the aforementioned down link modulation radio signal at random time according to the predetermined conditions in 
this in terrorism GETA 

[Claim 14] the above -- with a means to generate the subcarrier frequency chosen from the set ot the subcarner 
frequency in which one tag is possible at random even if few A means to modulate an up link information signal and to 
form a modulation subcarrier signal on the aforementioned subcarrier frequency, a means to transmit the 
aforementioned modulation subcarrier signal using modulation back KYATTA - further - having - the above -- even 
if few one in terrorism GETA The radio communications system according to claim 1 characterized by having rurther 
a means to receive the aforementioned modulation subcarrier signal, and a means to recover the aforementioned up 
link information signal from the aforementioned modulation subcarrier signal. 

[Claim 15] the above -- the radio communications system according to claim 14 characterized by having further a 
means to restore to two or more up link information signals received during the period when one in terrorism GETA is 
the same even if few . . 

[Claim 16] the above - the radio communications system according to claim 1 characterized by having rurther a means 
to transmit two or more up link information signals before one tag receives a down link information signal, even if few 
[Claim 17] the above -- the radio communications system according to claim 1 characterized by having further a means 
to transmit two or more down link information signals before one in terrorism GETA receives an up link information 

signal, even if few i ^ t 

[Claim 1 8] In terrorism GETA for radio communications systems characterized by the bird clapper from a means to 
transmit a down link modulation radio signal, and the means which repeats transmission of the aforementioned down 
link modulation radio signal at random time according to predetermined conditions. 

[Claim 19] The aforementioned predetermined conditions are in terrorism GETA according to claim 18 characterized 
by being that there is no signal which answers the aforementioned down link modulation radio signal, and is received. 
[Claim 20] In terrorism GETA according to claim 18 characterized by having further a means to receive two or more 
subcarrier ** <TXF FR=0001 HE=250 WI=080 LX=0200 LY=0300> numbers from two or more tags. 
[Claim 21] In terrorism GETA according to claim 18 characterized by having further a means to transmit two or more 
down link information signals before receiving an up link information signal. 

[Claim 22] In terrorism GETA according to claim 1 8 characterized by having further a means to receive the 
modulation back KYATTA signal containing the up link information signal modulated on the subcarner signal chosen 
from the set of a possible subcarrier signal at random at random time. 

[Claim 23] The tag for radio communications systems characterized by the bird clapper from a means to generate a 
subcarrier signal from the set of a possible subcarrier signal, a means to modulate an up link information signal and to 
generate a modulation subcarrier signal on the aforementioned subcarrier signal, and a means to transmit the 
aforementioned modulation subcarrier signal to random time using modulation back KYATTA . *, 

[Claim 24] The aforementioned subcarrier signal is a tag according to claim 23 characterized by being chosen from the 
set of a possible subcarrier signal at random. 

[Claim 25] The tag according to claim 23 characterized by including rurther the condition measuring circuit which 
measures one or more predetermined conditions chosen from the group containing temperature, smoke, and biological 

information. , , , 

[Claim 26] The tag according to claim 23 characterized by having further a means to measure temperature, and the 
means which includes a thermometry value in the aforementioned up link information signal. 

[Claim 27] The tag according to claim 23 characterized by having further a means to detect existence of smoke, and the 
means which includes the result of smoke detection in the aforementioned up link information signal. 
[Claim 28] The tag according to claim 23 characterized by having further a means to measure biological information, 
and the means which includes biological information measured value in the aforementioned up link information signal. 

[Claim 29] How to operate the radio communications system containing at least one in terrorism GETA and at least 
one tag which are characterized by providing the following. This method is a step which transmits a down link 
modulation radio signal to at least one tag in in terrorism GETA. The step which receives the aforementioned down 
link modulation radio signal in a tag. The step which restores to the aforementioned down link modulation radio signal, 
and recovers a down link information signal. It consists of a step which transmits an up link radio signal using 
modulation back KYATTA, and a step which receives the aforementioned up link radio signal in aforementioned in 
terrorism GETA, the aforementioned method accepts further predetermined conditions, and they are the 
aforementioned down link modulation radio signal and the aforementioned up link radio signal at least. 
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[Claim 301 How to operate in terrorism GETA for radio communications systems characterized by the bird clapper 
from the step which transmits a down link modulation radio signal, and the step which repeats transmission of the 
aforementioned down link modulation radio signal at random time according to predetermined conditions. 
[Claim 31] How to operate the tag for radio communications systems characterized by the bird clapper trom the step 
which generates a subcarrier signal from the set of a possible subcarrier signal, the step which modulates an up link 
information signal and generates a modulation subcarrier signal on the aforementioned subcarrier signal, and the step 
which transmits the aforementioned modulation subcarrier signal to random time using modulation back KYATTA. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

^S^^trr^W* above systems. By the RHD 

modulation radio signal. Generally, although the eorrunun.eat.on * a t»g torn £ terromm GE^A use ^ p 
nrodulation radio signal, it restores to mis eas fly. ta-^-M f a ^^S, in terrorism GETA 
BackSeatter)) method is used for eommun.eat.onj to « , taronsm ^ETA ten a WMM^ ^ 
transmits a eontinuous wave (CW (Continuous- Wave» red to s gnal » a MduUtt g» mo 

In this case, when an antenna is electrically switched to die state of Ihenaec or mi kt ^ 

signal of a tag from the stateof the »*J»££5£E SdSStodS message of flag. In 

terrorism GETA restores to me coming «*o s.gml whtch m '^^^ techno , ogv , a*, frequency shift 

&<s).oheS«^ 

data transmission to some cheap end pomts t needed •A»m«n™P £"£^1 te in fce cabin of a naval 

where much electronic equipment ex.sts can be ^^"*^?XdSic equipment in a military motor 
ship, and works environment in the control room ■ of a ndustna process ™™™?™^lJ im , sensors may be 
vehicle like a tank, and on the aircraft etc. In such '^^^J«^^^TZo communication 
carried out. although the present technology is supporting use of the sense rcomert e ^<° ™ fa d 

example, sensor) is needed succeedingly. 
[SforSoIvrngmeProblemmesystemby^^ 

GETA tatro™ further by use of up link subearrier frequency multiplextng 
[Sdiments of me .nvention] tomg 1 is the —tie 

Communications)) system whole block diagram «d "JSSSSJS (XAN) or a wide area network 
communicates with one or more in terrorism GETA 103 through a Local Area net r 
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(WAN) 102 Although it is the point which should be careful of, a cable or radio is sufficient as a Local [ Area ^Network 
(WAN) 102 Aimougn u is in p communicates with one or more cheap end points (on these 

0 ^c» 105- A tag 105 can be considered as the arbitrary electron dev.es 

which have information locally. . , , ** anm i ca tion in terrorism GETA 103 receives the 

[0007] Generally in [explanation of commutation echndog^ W^ on J ^^wing 1 and drawing 2 , in 
aata message 106 from the application processor 10 .If l^^^^^^^m link^nessage, i.e., 
terrorism GETA 103 will ^^J^^^^^^S^Z^iodM in the data message 
information signal, 200a which shou d be sent ^^^^^^^ 202 modulates information signal 
106. The source 201 of a radio signal generates radio-signal 20 202a to a 

ordinary selection is because a tag can restore to tins sign al by P a { or a 

^a„» 
SntnS^^ 

^^^^ 

master-clock frequency of a processor 305) drawn from a processor 305. The modulation suDcamci TTA 
SSSrttSL i ca"rrier signal / «H 5 ^^y^»^ , J^&^ A 

a cell or others supplies a power supply to the circuit of a tag 105 oroce ssor 305 in a tag 105 can 

monitor of the state of the living thing of human being " ^ q c ^32^-tnm 8 missioii technology of the 
[0010] The technology of the [protocol whole structure] above is ^*££^S«m system which can 
minimum cost known by this contractor today. In order to ^^^^^^J^. The down link 

illustrated so that one up link time slot ,402 may »^^" e ^™J^^e usage to whieh one up link 
indispensable to this invention, either. A protocol [ £ s 3rting that two or more up link time slots 

time slot 402 continues after two or more down link "me fots40U ato s|ots (402) £, ntinue after 

402 continue after one down 
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is left to each application designer ^^J^^^SSa does not restrict the generality of the method of 
down link time slot 1401 in die following ^^^SL this case, a frame 1403 points out the combination 
this invention. Hereafter, a frame x403 is called present mm ™ hown in drawing^ . 

ofthe down link time slot 1401 105 tourism GETA 103 is explained. About the 

[001 1] First, the data exchange (data transfer) from toe tag 105 to ft ^ men th t f 

amount ofthe data which can be transmitted by * e ^ e exceeds me possible maximum amount of data to 

Z data which want to ^at^ 

the single up link time slot 402, a tag following protocols is related with the method of 

[0012] As already stated, <»™ cab0 ^ than the path of another side at difficulty, i.e a 

uses MBS in an up link. One <»™ cat ^ radio method. The down link communication n 

signal pair noise ratio low as an g™^*,^^ up link communication is not rarer. In order that 

the application using MBS technology of it being ^[^^ on P up link rf pat h loss is because it is the double 

fSn^eS Hnk data-exchange, above explained the physical ^ ^^ZSm^^> 
pS,l usid in order to communicate in formation iSteSg^rocol 500, the data .with which «o 

diagram of the up link data-exchange protocol 500 , In tire up ™ * £ s data emission having been 

looTt^s^^^ 

exchange protocol 500, the up lu* data transnumng P«pawran Y terrorism GETA 1 03 at, and moreover 
re^gnfaed existence of data (taformation signal 1 200a)l to ttansm,uo m w preparau<m completion 

completed packet-ization ofthe above required data The time otthe up i chooses M 

fms time t505, and the time-slot or ^tff^^S $ ora part of information signal 200a mus.be 
^r— — GeT^S^^ 

^Sation completion 501. However uj is J^^*^ „? conSned inside (1 M). The^n time-slot 

llmi the value of uj can be set m order so that it may be art to ifl J J ^ messages ^ 

iiuj, in terrorism GETA 103 carries out the schedule of Jj""™^.^ of ? n tOTOrism GETA 103 can decode up 

Uages are up link bansmitting 301 a ft Sved, and the guard time (after-mentioned) 

link data 502 message at the time when_ foe , aforementionea me g JM message B ^ 

ofthe between at the time ofthe start of fol lowmg £n«tor >£J > ^ J^, (after-mentioned)), and m 

correctly (iudged when CRC error detecting code is used to _navmg oe + 

£St SB? A 103 tra^mtts down link Ad-*-f^ S« be Jeftrl of, when a processor 

example here.). When such down 'oSnning messages by which fltc schedule was 

500 does not need to terminate normally, and the up unit oata. x^J * ri<iuN [ a taa 105 transmits the up link data 
SI next thne-sto, i+uj <j is 2 » "57S£ E down «* Acknowledgement 503 is 

uplinkSua-exchange protocol 500 is abnormal tetnunatton. 
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a na r» m *er is exolained Based on the demand of application, length 
[0017] Next, selection of the above-mentioned P^^ 6 ' \ S |q0 muScomplete is determined. Although it is the point 
deltat of the time which the up link data-exchange^ g*^^^^ ofa frame i403. Next, selection of deltat 
which should be careful of, NU is calculated by **^\^ .!data - an inn - terrorism - GETA - 103 - 

is explained, being important -- online -- a monitoring ^em ^ _ ^ bd unnecessa ry - 

WgTspeed - needing - having --otherwise, - the w - ^jjnn^™^ ^ rf ^ appUcation of 

** - carrying out - having ~ things - it is ~ that case -- deltat peing s of data . § ^ nQt 

"batch-pSng" mode of operation, f <^^^^^ ° f J * ^ ^ k 

drawing! . The reason of the existence of two o f ^ m ^J^^ 1 ^^^ the environment. Since the 
communication with the perfect radio «W lO^^^g received by me tag 105 depending on an 
down link message from two or more f ^^^^^ 

environmental propagation property, the up link message from v ^ q] ^ down hnk 

more in terrorism GETA 103. In the * ov % m ^ that "near" in terrorism GETA 103 transmits 

Acknowledgement 503 is transmitted to: specific teg 105 n "^ eaningful m the specific tag 105 

the specific down link Acknowledgment 503 ^me^ng are ^ Acknowledgement 50 3 is restncted 

[0019] The number of m terrorism GETA 103 which transmits p fey restncting 

to in terrorism GETA 103 in the radio range of a teg 10 >. of ^specific tag 105 has transmitted same 

transmission. It is assumed that in terrorism GETA ^103 in the i radio rang £ have t0 guarantee that 

down link Acknowledgement 503 altogether for the purpose of tins 1 503 is transmitted as 

2se transmission does not interfere ™ffy>I^^1^S£2^o or more in terrorism GETA 103 in the 

mentioned above using amplitude modulation ^^^^^ % that it may weaken and suit. Therefore, in 

radio range of the specific tag 105 overlaps it inter e ^^^ f carried out , in ord er to avoid such interference^ 

terrorism GETA 103 assumes mutually that a time transmitted to a tag 105 from in terrorism GETA 

[00201 The case where the [down link data exchange], ^t date are truumra 5 ol 600 In this case , m 

ffLnsid*^^^ 

terrorism GETA 103 packet-izes data (when required), ^ svnchr onization of the down link transmission 

'Zn link time slot i40 1 . As already stated it ?«S££Sr to avoid a mutual interference.In 

of all in terrorism GETA 103 that is in a radio range mutaaUy ^is came . ^ terronsm GETA 

drawing , the down link data that * e d ° Wn Unk ^ f* * v T/f 

103 tends to transmit the down link data 602 as early as 1 . 105 receives this down link date 

In terrorism GETA 103 will transmit the , dowr i link J^2by£ ^dge whether the teg 105 decoded the down tank 
602. Here, it is assumed that one time of ^^^XXn assumption that the processor 305 in a tag 105 ■* not 
data 602, and the message was received up lm £ Acknowledgement 603 is transmitted to in 

powerful in about 200 processor in in terrorism GET A 1U3) . we^j g recdving up hnk 

terrorism GETA 103 by the time sloUlftoma^ ^^^ owledg Lient 603 was received correctly. 
Acknowledgement 603 by the time slot i+l.) .^^X^ U ^ sm GET A 103 transmits down link 
When up link Acknowledgement 603 is received ^^^^^^aaaaA 607 of this last is notifying to a tag 
Acknowledgement 607 to a tag 105. The V^^^^^V ^ above-mentioned protocol 

105 it not being necessary to transmit up link ™ Ackn0 8 w i e dgement 603, and down ink 

acts correctly, when three messages 602, i.e., do ^X/^' X some message obstacles are expected in an actual 
Acknowledgement 607 are received ^^^^^^^^r^ (retry) algorithms 
radio channel. Therefore in tenons f G^^^^piedon 601, in terrorism GETA 103 will carry out 
[0021] If it becomes the down link data tma ^^S^^ i Usages. In order to perform this, in terronsm 
the schedule of the transmission of two or ^ow ^te 60^ g^ ^ dk 
GETA 103 calculates the set dk(k= 1, .... K) which c0 ^^.^ value of dk md the value of dk can be set in order 
distributed at random within a set (1 ND) there is .no . n^tf m J^^^ like the above-mentioned 
so that it may be set to dk+l>dk to k contained "^^jj"^ transmission of down link data 602 message in 
parameter NU. Next, in tenorism GETA carries out the of, in the above-mentioned explanation, it 
Le-slot i+dk to k= 1, -., K. Although it is ^.I^J^S^iSSnS^ by the first empty down link time 
is assumed that dl is 1 . That is, the first down ffjfi^^^, the schedule of the set which consists of 
slot i401 . It is an option in a protocol whether dl is taken wun 



sun i*tui. ii io «« a v f wv " r . A 

K down link date 602 messages is earned out. 



Page 5 of 7 



. rA Ann «e1f»rtion of ND and K is the same as that of the selection of NU 

[0022] At the down link data-exchange pr otocol 60 O.sdechon °t NDjfl schedule of ^ sequence of 

L and J in the above-mentioned up Imk data-exchange ^protocol ™ from considerati on of the time line of 
transmission of K down link data 602 messages is earned J^^^Sduto of the transmission of M up link 
the data demanded by this ^^ h ^^^ 0 f^t^L 602 message. Generally, the schedule of 
Acknowledgement 603 messages for every *^f™^ may be transmitted to the time NUD between 

these up link Acknowledgement : 603 continuing messages). Wore, NUD is 

time-slot i+dk and time-slot i+dk +1 (i.e. between two aownimKaa ^ by 

small chosen from ND. Although '^^^^^^^^ frame 403 of these K sets which 

•:Sret" 

a down link data 602a message correctly, a tag ^^^^2^ out the schedule of the transmission of M 
this down link data 602 message to ^^nerfoS whfn ate^OS calculates calculation **** for the random 
up link Acknowledgement 603 messages. This is Performed wnen a lag NUD), there is no 

number set urn (m= 1, .-, M) with sequence. Howev« y « ^yttMd J™£ ^ ^ m ^ 

repeat in the value of urn, and the value of urn can be e norder s > maut ^ 603 is transmitted using 

time-slot i+dk+u2. Then, in terronsm GETA 103 transmits . d . ± t m a tag 105 cancels the 

i+dk+u 2+1. When this down link Acknowledgement 607a u "^^^^.^ b y whic h the schedule is 

Emission of the remaining up link ^^S^^ £Sy h terrorism GETA 1 03 will 

carried out. When a down link Acknowledgement 607a messages not rece £ 6Q3c fa received 

resenddownlinkAcknowledgement60^ 

correctly. All these processes are continued until eacn "lessage 01 

explained. moated to drawing 7 . This shows the message segment and the 

[0026] The down link message structure 700 is iX f^^^^L a preamble 701 . By the preamble 701 , the 
number of bits relevant to a down link message. A message ^"^^nS me barked code 702 defines the start 
clock recovery circuit 304 of a tag 105 te^J^^g^^SoBTA has transmitted this signal, 
of the actual data of a message. In terronsm GETA D »703 ^efin* maun ^ ^ 

Although it is the point which should be : careful of, ^^^ultleously, the data transmitted by the message 
segment are the same if all in tenonsm GETA 103 is ^^^^^ G ETA 1 03 that is in a radio range 
segment when that is not right may be ^^.f^^^^^tS^ The message to a tag 1 is shown in 
mutually. Next, the message to the fJJ^^^^^^^^v 1 data 706. The message 1 tag ID 
the three fields called the message 1 tag ^ 7<M, mess age i 1 counre ' Message 1 counter 705 is a message 

704 is the identification number of the tag 105 f^^^^^L 1 data 706 are actual data. This field 
counter used since an Acknowledgement is made te J^^^^^ m fields 704, 705, and 706 are 
can also be further enlarged depending on the ' P^J^fflS^ftSiS of a down link message. It is 24- 
repeated for every different message ' w ^^^ 

bit error correcting code CRC for which C RC707 is ^^ed in OTder 0 j Qf ^ u§ed Wlth 

was conectly received for the tag example, many numbers of bits are 

drawing! and the message structure of ^^^^^SS^m which has many tags 1 05 rather than 
more nearly required for die message 1 teg ID 704 ete than 1 6 ^ ^ & ^ 

«Sm" 

t^TheuplmkmessagestrucmreSOOisillus^ 
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Acknowledgement. It is for the message counter 805 being the same as that of the above-mentioned [message : counter 
705 and an Acknowledgement being made to each message. The tag message 806 is actual data and is 1 2 bytes in this 
case. In terrorism GETA 103 enables it, as for CRC807, for this message to judge whether it was received correctly. 
r00281 Although it is the point which should be careful of, a data signal (also receiving the down link data 602 and 
down link Acknowledgement 503 like the up link data 502 and up link Acknowledgement 603, and a row) can be 
mounted using the completely same message structure using the above-mentioned down link message structure 700 
and the above-mentioned up link message structure 800. Since the hardware for the same recovery and message 
analysis a firmware, or software is applicable to a message arbitrary type by this, it is advantageous. 
r00291 Moreover, the timing of the down link message structure 700 and the up link message structure 800 is effective 
if a certain guard time is introduced. Generally guard time is the time during the time of the end of one message by 
which the schedule was carried out, and the start of the following message. This time is introduced m order to 
compensate inaccuracy, such as timing and a synchronization, and clock precision. 

r00301 The [interleave data-exchange] message counter 705 and the message counter 805 are used as follows. For 
example, in the up link data exchange 500, a tag 105 transmits up link data 502 message. In the message the message 
counter 805 includes the value of 8 bits. In order that in terrorism GETA 103 may carry out the Acknowledgement to 
the up link data 502, when transmitting down link Acknowledgement 503, thereby, the Acknowledgement ofthe up 
link data 502 specific message is carried out including the value of 8 bits with message 1 same counter 705. This 
process is similarly applied to the down link data exchange 600. cmn . . Q .... 

[00311 If this capacity is given, it will become possible to extend the up link data exchange 500 like drawjng9 . In this 
example, a tag 105 trLsmits two or more data packets to in terrorism GETA 103. These packets are called the up link 
data k902 and up link data k+1 (904). Although it is the point which should be careful of, the down link data structure 
700 has the capacity which carries out two or more Acknowledgements by same down link Acknowledgement 503 
from drawing 5 and drawing 7 . First, a tag 105 transmits the up link data k902 to in terrorism GETA 103 by time-slo 
i+ul A7agl05 expects receiving down link Acknowledgement 903 to time-slot i+u 1+1. However, it is assumed that 
this Acknowledgement is not correctly received in this case. (Since it is because in terrorism GETA 103 failed Im 
reception ofthe up link data k902 receiving un-succeeding [ of down link Acknowledgement 903 a tag 105 may 
depend it on reception of down link Acknowledgement 903 having gone wrong) this case - a tag 105 - next it can 
choose transmitting the up link data k+1 (904) Next, a tag 105 assumes that down ^Acknowledgement 905 is 
received. As shown in drawing^ , the Acknowledgement of this down link Acknowledgement 905 can be earned out 
to the up link data k902, the up link data k+1 (904), or those both. Thus, by the method of carrying out the interleave of 
the Acknowledgement to data transmission, when two or more packets must be transmitted, high-speed transmission 
and the high-speed Acknowledgement of a message become possible. 

r00321 When the up link message structure 800 is extended so that the Acknowledgement to two or more down link 
data 602 messages within one up link Acknowledgement 603 may be supported, it is possible to use the same 
procedure also for the down link data exchange 600. ... • 

[0033] In the case of a part of applications like the sensor network where many data are transmitted to in terrojism 
GETA 103 from a tag 105, it is advantageous to increase up link capacity rather than it is transmitted to a tag 105 from 
[increase of frequency multiplexing-up link capacity] in terrorism GETA 103. Such one method of an improvement of 
capacity is increasing the data rate of up link data 502 signal. However, since this method increases receiver 
bandwidth, it may reduce a signal pair noise ratio and may reduce the capacity and the range of a system. Another 
method of increasing system capacity, without reducing the range of a system is using frequency multiplexing. In 
drawing. 3 , the source 308 of frequency generates subcarrier signal 308a. In frequency multiplexing, the ^source 308 of 
"frequency can also generate which subcarrier frequency ofthe sets of possible subcarrier frequency In the case of this 
protocol, specific subcarrier frequency assumes that it is chosen at random from the set of the possible subcarrier 
frequency by the source 308 of frequency to each up link message (for example, the up link data 502 or up link 
Acknowledgement 603). In this case, a protocol advances like the above. . . 

[00341 The frequency space ofthe subcarrier signal 1000 is shown in drawinglQ . A tag 105 chooses subcarrier signal 
308a (1 n) (referred to as fsi to i contained inside) from the set which consists of possible frequency of n pieces. In this 
case, the tag 105 with which it differs to n pieces can transmit an up link signal (either the up link data 502 or up link 
Acknowledgement 603) between the same up link time slots 1402. In terrorism GETA 103 is a receiving antenna 206, 
and receives signal 301a including n up link signals. LNA207 amplifies an input signal on RF frequency The 
rectangular mixer 208 restores to input-signal 301a to direct baseband using gay dyne detection. The output ot the 
rectangular mixer 208 is I (inphase) of a signal and Q (rectangular cross) component to which it restored and is shown 
by the signal 209 of drawmgl . DrawingJO shows the composition ofthe signal 209 over the channel . of^" Q- 
The bandwidth of each signal is deltafl004. Going over the 1st subcarrier signal by (fsl-deltaf/2) to (fsl+deltaf/2), the 
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nr *»r ^ from ffs2-deltaf/2) by (fs2+deltaf/2). Although it is the point 
2nd subcarrier signal serves as a rear spring range from (fsl-deltaf/2) to 

which it should be careful ^.f^^S is carried out using the filter amplifier 210. 
(fsn+deltaf/2). Next, filter removal of the ^°^ l ^ i SZdcm sigpals modulated on [ of n pieces ] 
Next, the subcarrier demodulator 212 ^^gJ^S^t me subcarrier demodulator 212. That is, 
subcarrier signal 308a simultaneously. There are < ^° ™ from subcarrier signa i 3 08a after that. In the one 

it is filtering a signal further and recovering an ^T^^^^ted by the digital signal processor (DSP) or 
example, these two tenons are ^^^^^^^^ ^ 308a is adjusted to every 
the field programmable gate ^.^^^^^^Z^m (fsl-deltaf/2) and (fsl+deltaf/2) to 1st 
subcarrier signal 308a. For example a filter passes tar frequency >x* v signal 21 1 

subcarrier signal 308a. The ^f^^^^^^^^Za 1 l^^ms filtering peculiar to 
contains the channel of both I and the ■ above-mentioned Q (fsl-deltaf/2) and (fsl+deltaf/2). The 

from each other at this time. . d t exchange 500 is considered, in this case, 

[0035] The result of this ^^^^^^f^^^- NU individual - difference - the up 
me thing for which the random number ul ^^n^^**™ added ^ me number 0 f 

potentially. 



[Translation done.] 
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2. **** shows the word which can not be translated. 
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